MPP+ induced substantia nigra degeneration is attenuated in nNOS knockout mice.
Recent studies showed that neuronal nitric oxide synthase (nNOS) plays a role in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine neurotoxicity. In the present study we examined the effects of striatal injection of 1-methyl-4-phenylpyridinium (MPP+) on substantia nigra degeneration in mutant mice lacking the nNOS gene or the endothelial nitric oxide synthase (eNOS) gene. Both striatal lesion volume and substantia nigra degeneration were significantly attenuated in the nNOS mutant mice but not in the eNOS mutant mice. The mice lacking nNOS showed a significant attenuation of MPP+(-) induced increases of 3-nitrotyrosine concentrations in the striatum. In a separate experiment administration of 7-nitroindazole for 48 h after MPP+ injections significantly attenuated substantia nigra degeneration in rats. Immunohistochemical studies showed apposition of nNOS-positive neuronal processes on tyrosine hydroxylase-positive neurons. These results provide further evidence that neuronally derived NO and peroxynitrite play a role in MPP+ neurotoxicity.